Many investigators have suggested that sulfhydryl (SH) groups may be essential for the maintenance of the integrity of mammalian erythrocytes (1-4). This conclusion was drawn after observing the hemolytic effects of such heavy metals as mercurials and such oxidants as oxygen or iodine on erythrocytes. In hemolytic anemia in man, a relationship between hemolysis and a deficiency of reduced glutathione (GSH) in the red cells has been reported (5-7), however, there are discrepancies in the results (8-10). Jacob and Jandl (11) indicated that hemolysis induced by the oxidants and heavy metals resulted from a specific SH blockade, that is membrane, but not intracellular, SH blockade. However, there is apparently no report concerning the actual SH contents of the red cell membrane in relation to hemolysis. In the present work, various SH inhibitors were tested for their effects on SH levels of membrane and on hemolysis.
Many investigators have suggested that sulfhydryl (SH) groups may be essential for the maintenance of the integrity of mammalian erythrocytes (1-4). This conclusion was drawn after observing the hemolytic effects of such heavy metals as mercurials and such oxidants as oxygen or iodine on erythrocytes. In hemolytic anemia in man, a relationship between hemolysis and a deficiency of reduced glutathione (GSH) in the red cells has been reported (5-7), however, there are discrepancies in the results (8) (9) (10) ). Jacob and Jandl (11) indicated that hemolysis induced by the oxidants and heavy metals resulted from a specific SH blockade, that is membrane, but not intracellular, SH blockade. However, there is apparently no report concerning the actual SH contents of the red cell membrane in relation to hemolysis. In the present work, various SH inhibitors were tested for their effects on SH levels of membrane and on hemolysis.
Fresh human blood was centrifuged, the red cells were washed 3 times with phosphate buffered saline (154 mM NaCI, 9.6 mM Na,HPO4, 1.6 mM NaH2PO4, pH 7.4) and were then suspended to make 25 % hematocrit. One ml of buffered saline containing various amounts of SH inhibitor was added to 2 ml of the cell suspensions. The mixture samples were incubated for 1 hr at 37C and centrifuged at 10,000 rpm for 5 min at 4°C in a refrigerated centrifuge. The extent of hemolysis was measured by determining hemoglobin in the supernatant colorimetrically at 540 rim. After complete hemolysis with 30 ml of 15 mM Tris-HCI buffer (pH 7.4), the post hemolytic residue was washed 3 times with the same buffer and a milky membrane preparation was obtained. SH contents in the membrane fraction were estimated by the method described by ElIman (12) . standard. However, there was no evidence for complete reaction of DTNB in the membrane with any SH group. In addition, DTNB per se showed no hemolytic activity. Over 500 nmoles of HgC12/mg protein were shown to bind to the isolated membranes (data not in cluded). It may be assumed that hemolytic SH inhibitors such as the mercurials can react with several classes of SH groups, one of which is responsible for hemolysis and inaccessible to NEM, IAA, DTNB, etc. This assumption is based on the finding that differences in quality of SH groups reactive with SH inhibitors result ultimately in differences in the quantity of SH groups. Binding studies using radiolabelled SH inhibitors and human erythrocytes are now in progress.
In contrast, it may be speculated that the mode of inhibition of membrane SH is a determining factor in the hemolytic process regardless of the differences in quality or quantity of SH groups. It seems unlikely that oxidation and alkylation of membrane SH groups cause hemolysis. The present results suggest that SH inhibitor-induced hernolysis is charac terized by mercaptide formation.
In view of inability to induce hemolysis of the same mercaptide-forming metals CdCl2 and CoC12 as mercury, however, it is assumed that mem brane SH groups offer the binding sites for only SH inhibitors and the subsequent hemolytic process is dependent mainly on the physicochemical property of the compound combined with SH groups in the cell membrane. More detailed and newly designed studies will be required to confirm these possibilities.
